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Abstract

Attention Deficit Hyperactivity Disorder (ADHD), a prevalent neurodevelopmental disorder in chil-
dren, significantly impacts patients’ quality of life and academic performance, imposing considera-
ble burdens on families and society. While conventional treatments such as pharmacotherapy and
psychosocial behavioral interventions demonstrate partial efficacy, they are associated with side
effects and individual variability. Transcranial Direct Current Stimulation (tDCS), currently the
most extensively applied non-invasive neuromodulation technique, offers physical therapeutic po-
tential. Its recognized safety profile and operational feasibility have garnered widespread ac-
ceptance, though research on ADHD treatment remains in its nascent stage. This review synthesizes
existing literature and analyzes ADHD’s pathogenic mechanisms to systematically evaluate recent
tDCS studies in ADHD management, encompassing therapeutic mechanisms, safety considerations,
and stimulation parameters. The findings aim to provide novel insights and methodological ad-
vancements for ADHD intervention strategies.
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1. 5|8

ADHD s —Mi i T ) LE I SRS 4 R B BRI,  HAZ ORER 8 5 K B A ARMFR I &
SREEAN(E) Z B3, 2ERLE KR LN 7.2% [1]. 12005 &SRR, S0 ] L 2 pE, M HE 2
AT B E IR . ADHD WRIT VA EIEAIRIT . Ao O0BAT NIGIT 2] [3]. Z9iRTT
(B e R A AR W FE R A RO A AR S P VT R TN AT ESCE A O R, (B 2 e e A 2, HAF
FEAACAHNHE] Ol KU S5 RIAE I LR 6T 7 P& 28 (4] [5]. Ao D FAT IR YT B iz 4, (H75 =i
AT, B LEE R IR SEEABR6]. B, JTACHAIGRYT 7712 LAtk H #f ADHD HVRIT INEE RN 24
R E S —.

IAER, FER NP R (Non-Invasive Brain Stimulation, NIBS)i# R ik 15+ ADHD, &%
2 tDCS. BAUEHE R, NIBS "J{EA ADHD 2% a5 2R 25 38 £ & AR YT 77 %[ 7]. tDCS HAH
SRS, TR LE A E DR AR RS HIR (DCS 19T ADHD A J5 B |
TBIT R Sz 4k, 9 ADHD) L F Il R T TATA 7 R L 58 24K .

2. ADHD KB TIhRERRPE

PAT DRGSR BIRI K 2 S F R 2 T PR 2 R B A R G, 5157 BAR ST IR, s
H5EZSERL. Zeluzo FiH B PATIIREX /008 “¥87 o “7 BATIIRE. “W7 PATIIREFR I K% . 2
HEACRAENITFE, B ZMU AT A (dorsolateral prefrontal cortex, DLPFC)5 T J5 #ZH AT I\ F04% )
M2 ” IRZ), R FEEdl TARICIZ SN RIEESE4E R . “ 307 $ATIhREN J 515 RN S AL 5 AH
RIPNENERE, WERWE 2 . R RSG5, HEDT B2 S SOIRRAE ) 22 514k
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ADHD & AT D ek BB & R B —— “9% 7 $UT RS A £ 908 EEE: O ADHD
BT EIMHIh SIS, RO B R R BRI AERA 1, tDCS P B M DLPFC ®] LA
ATz i =1 , 3458 DLPFC (36 1£[9]: @ ADHD B # 7E TAE AT 5 H IR I AR T 1B % ) L#,
JE R AE 75 EE R AL AN B85 SRR S5, Hoph &Rl 5 DLPFC-THM: 5 5 D BEIE BRI IS A 9% [10]:
INFR RE R SR I AR 55 R E s P R DU R RGN, SR 2 Elie D2 AR R MR A7 L 7 & 2808
KA[S]e T “H#” PATTHRER H MR I B omiE, RS RUZ RS PR3, B S F
bR T R, UGS TN O ERR I [11] 0 SR I BE T 20 U2 O BE ) T R 41 1 28
W -

3. tDCS 477 ADHD HE &S

tDCS 38 I /)y P ARCHS T R R PR (1~2 mA ) 5 328 25 TR R B2 J2 X3, DT 11 2 25 9 Y A P A
FIEAVE12]. BT S, BHARRINE N M & o2 Ak, Redlsmix X IR wh & e 06, 1 A% ) i )
S FEAPE TUIRHARAL, AT R X IR s G Bl . IRl HLIAL KR F AT DATE S 3 N SR 2 TG 1) %
wrtE, FEATRE S ECK AR T AR L, a0 Ak A SR RS, X RO KB I B B AR
H[13]. tDCS I 55 A R U H bR X 2% ge e, e 28 #E 1= 1. TAEIRIZ . vhahsdi]
HANAITRE, JUHOETE ADHD &35 R I H RIFIIRCER[14] [15].

HHT ST tDCS 1697 ADHD [ &I EEALHIOE I AL TR RPN B, MARTE B 2 JL R B A R #E )
IEERAL ADCS 697 ADHD FIAL I P REE 1 15 A& - B ARy - F i i 0 G m R VR -
tDCS PHARJ AT R H8 0 1AM B A0 1 )2 B2 e v, $ETH AT THRE M 25 (WTRTHHT 515 IO 1 )2 R 8)
VERERE ST, (RIS BRSSO 2% BTG B EE,  MIfT 2% ADHD &35 I3 = BREAFIAT 4l B fe . otk
4b, tDCS W] el 52 2 N 2 DIZRE RS MR A TR-y- 2 2 T IR AL 8, W5 pp e n] B LA
IR DIRE[16].

4. tDCS HiBITEB R REH
4.1. tDCS BI;BTTE&H

tDCS A S ZANSHCE VI OC, WHERIEGRE KRS A] RSO . ik A7 B A AR R4
tDCS 7697 ADHD FIHRIHBORE 2 CHEE . — MR UL, (DCS BRIEGE @ W E R 1~2 mA Z A, —ITR
GERIR IR, 2 mA FRIEEREEE R ADHD & Rl 3 R i, IF 5 BB MAT N SCHK.
SR, AT ILE A, BT HGHRSTEUN, 1 mA BIRIEEREE AT e =28 2 % 1 DS R B35 AT N
ARLE[13]. RS FIEFRIE N 5 FEANMA ZE F 1 ADHD B BAREIRR L. —LLwfFife i, ADHD &3 1E
AN [E) IO B T AT BE SR I A [R R S B[ 14]

SN AR O 2t e 24, RUCRTEOE T 10~30 48 (JLE 10~20 405, BEHEEEH 1
W, J7HE <20 IR WIEM—IRALR TR, JLEMEDF(5~17 Z)TE DCS FAHH, 0.5~2mA JEHE K
FREE 10~20 40%f, <20 IR, tDCS AT %4 H M52 1 [17]. ARAREE A K 8] PR Sl nT fi 2 S5 A 2800,
035 ADHD FIREAR , 177 A 500256 R B [ SR AT R 2 5 B0 42 (1 0 B X A, S Tl AN TR R AR 2532 (18] [19]

RO B 7 — A EHESE, T (DCS LR B R B PR (2 2.5 cm), HAEHTEHE 4+ T DLPFC
5% F [Bl(inferior frontal gyrus, IFG)S&KZMi[X [20], XM EPR 10~20 FHCR S F3/F4 B Fp2/F8 At
DLPFC & S il I 4% () B B 20 B 43, IRtk DLPFC # B A ADHD 5B IX s H M Jacobson %
£ 2011 4F[21] R BLFHML tDCS HIWECA M IFG W] 35 B35 5230 1 S B AR R 7, i IX St 4k 45 ADHD
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BT R R X —

Btz Ak, HRST 2 tDCS T SR BB S —, BNEH 25~35 cm? ), JLEE RSk iR
ANEEBCR FHEE /N (U0 5 % 5 em), DAIREIRAENE . SR1 ¢ T M R ST XS 3 Bz 2 2% A PE R N AT A7
TEAUL, B ST AR TE B AR P 75 5 B 5 ) B A BE S A i, (H 2 T LG R e AR R IR R ST
FEJE %A 1 AR A AE 2 3 ORBR[ 13

4.2.tDCS &2

tDCS 2V Bon, HEERBAL R 2. /£ % ADHD $#F i 7+, tDCS &
PERRAZI AR B E = T 2EAH, BIrAA REE R M AR 1I[22]. B LERREIER P4
], I 60% A AR 45 H0 8 M B I SOBE(Un Jw S 3 B AR R Rl R kR A1) [23] [24], HIR
DA (1 ST AT B AR T FEAE[12] [19],  FodshibRas 3 76 R0 1H )5 B R G2k AR/ B R a8 1 A
R IR R SRR E B U ), (E BT BRI RS (DCS fFAERH K R[25] [26].

tDCS (12 A HERFAE 000 35 RS S B/, RS . YRI5 B A RN R AR 5
TEAHE, T EEAR R DU 4 25 5 M P JAE P 2 ] 0 AR Y Bl o ARG IR R SAE 4R R, S SR R 2 mA BELIR
BT > 30 Zrhit, ) LEE R A Hh R b S5 0 B RO IR S s 1R AR S 304 & (1 mA % 20
min, BT > 25 em?)if B A R FAF K AR FER 0.4% [20]. RE (DCS W athiss, BT
BAMEZE R RS BUIAF R B, 0t th, FELe B E T Rext tDCS MR EUR, 380 IE B A
BWEIER27]. Bk, TEIRRN R, @O B AT 78 /0 vral, DA & &85 (DCS 1897, I
FEVRTT AR AR 2 U W I L S

5. tDCS £ ADHD B
5.1. tDCS &7 ADHD WIIGFKFR

HAT, KZ%tDCS KB Fix 2 BH ADHD FIJLE, 0 SO FAEX 8> . 2 T iR B,
tDCS R 2% 3% ADHD B3 PRI AIT AR . —RL WA B, tDCS X ADHD B i
BN AN AR T T S AR 15] [28]. WFFR KRB, #H%FZM DLPFC [ tDCS FHHH|
WOAT L3 0 8~16 % ADHD 38 VT R AN R IR AN RIS PE[29]0 5 —TF 7 R I, %A i
A K7 7 ) tDCS RS IG5 2 LUK AR B IR 75 30, MG ADHD i35 155 1 4ERE R AT 9 [30]. 1tk
Ah, — TN ADHD [IBEALIRG AR K(RCT)ZR I, % A Ik F A5 77 25901 e . ADHD 353547 tDCS
TRYT RENE W DR R B SR, BN R OR12].

AR, tDCS 1ERN—FEER AVERRIIEE AR, HAEDE ADHD 3 i 45 hi) D e S B 7 T i)+
W, HiTCZRER 2 kE. —EFESPLE T 10 T RCT M%dE, 4R EY, tDCS BEMGE T
ADHD B3 (alshlae /1, HAEFLAHIL N, I BCREL RS e 4eRp 80 [14] [31]. Z TR
B, JiiN7E DLPFC L[ tDCS W &35 32 = ADHD B35 76 0¥ 4T 55 IR BL[32] [33]. tk4h, tDCS
W R IR ADHD 3 LEM 42 H4T 55w (10 S LIS TR FNAERF P, 3% 58 B AR S T+l 42 il 58 0 77 T
BHAVEAERIE R B A E14]

A I FE 25 5 oK (DCS XF ADHD 3 TAE A2 — e MBRAIER, fet% 53542 m ADHD B#H1E T
PEICAZAT S TR R I, TR RS B I TI[S] [31]. [RIN, BHARMNEZ M DLPFC 5 LRIz &
R RESE N, FAEMATES DLPFC-RUHIHT [E] 0 AiEL D) ReIE P0G 58 12 2 AH O [34]. tDCS B 54
A P AR AR AR A O, i tDCS 38 e v B i) P300 YRR, PRI TARILAZ I e
[35].
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BRI A, WF T S A M AP ) A SR -5 7 0 i 0 £ IS AR R 2 5 BE A R B% (% ADHD &
IR R SEAT A[36]. tDCS HINFIIZRAHLS &t 2 I LT HCR, $#278 tDCS wIER— b )
WITTFBL SEGARYT IR & U s (37,

AT, tDCS Sl 548 1 DN B2 E B, RIS TARCIZ . ARRIETE PR IE R T
B EA BE R AR . R (DCS 76 ADHD ¥8y7 HH R T RIEFIRTS, IRESNE, A
WEF IR B A, HAE vtk Anal RAFAEARAEA—, 7 AT 5 2 0 7 AR TH IR IR SR 0 A
b, AR BEREAT BRI RCT, #—URIE tDCS 7£ ADHD 877 H KRR A2 4

5.2. tDCS &7 ADHD A5

H ATl K % 5060 tDCS T 15 ADHD 3 (197 200 AR s it il . FIAR a7 i =81, (DCS 1EH
ADHD B (30 ] . A P P AN R R B U7 T T AR R 2 RCR 7], JE 8RSy RCT 5T IR SE
KR ILADCS o F0 1) 425 i 451 35 H AT S 3 B OR 18] TIAE TARACAZ AT, S #0540 0T 70 338 BH A 3 A
il DLPFC 1] f$f N-back fE55#EMI 42T, (R NANAESRE ADHD 84 A% € 3K 45 [38]. Schertz 5§
(IR, ADHD JLE M (DCS FBIE A KNI 25 I oA 38 st /8 )L TAEIEZ[19]. B2,
tDCS 7 L8 4 280 FERREAR T TH 27 AR OR, AR ARG R IR b i e ORISR PR, 1X AT e 5 B
NEFEAEI: RS HE R BE R T S MU A R 2 AT et ), i BRI RT R s 42
Hils H AT s R RN R B AN A SRS SRR — 50 T R (2 VORI 0@ R i S T I P A AL
SRR R ) A AT 25 R B (IDCS B A A RN IR AT B sk i) . thabh, AMAME TS B 2k
ISPy A 2 e S R 1 LA T RE AT R 15] 6

R GO 2 SR BRI O R Z AR, BEERRMHED . RSB L RS TR
PIAW B35, S RALFRER, 2 (DCS KL MRE e i X H 456 297 FE T, AR R e
(S TAERIS N REE DR ) IR 438 2 [39]. HAT, FRIE 2022 KA (4
TR R WA ZAE 150 I PR L & SR H, C8E 0K tDCS fE v ADHD (11T Bz —[40].
LIRS H, DCS @i 1~5 YIRIT IRk ADHD B3 FIIGARTER XA FIThEE, %1% ADHD )
tDCS il 77 Zv] e FH 72l DLPFC 845 Ul IFC J9BHAREE i3, FIS EEZR RN > 0.286 A/m?, A
A >0.800 A/m?, FRIIEITHIEIAND T 15 4080

EAERNE, REF IR (DCS B8 IS ADHD B3 M IhaE, (HEUE I FUARFEXT tDCS
BT G AR IARCR T RGO, SEERA TN HAE ADHD 3677 A i 808 Bk = BRI B[ 15] [28] .

6. REESRE

BEE Xt (DCS £ AR7E ADHD 677 HH AT A WIRN, I HE T 25 R Son L B4 R HRITE 71,
5 S A A R VR R SR I RE D5 T tDCS 1A —FhAE R NP RIS A, L foi {8 A e 4 i
H N ADHD ¥R 97 A H (1) — TR Y% T B

TEAS MTAS RV 72 B 5 R R LR 5 2B tDCS BEARAE A /) J 3 B A b Al B R DL H AN TR O R« 3
Pl P Re S B RS . AR R D) R S AL i & AR BIOIRAS SE 2 PR A 0 . XA RATTTE M 132
FHORWETURT, BEESGH s, WMEEMAMEAZE R, MEIER SR B e 5. Ex—
R, WIS AR FEE A A R S . s T R AR A AR AT A 0 L, DM R R
HEZIE (DCS VR IT B B GHER 2

4T ADHD [ tDCS 677 PPl = ZAK AL GiAT 5 4abr, W1 ADHD VP SR S840 FFELERE
TSN I 2 2R H DA R I PR S AR B R B 3R A A X i R RN AT 2 3 X B B S A% TR 11 2 W 4
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A%, ARMEDAR R A TR BRI LG . AR VPSR R TR G RIS IRTEFR A, R 2 RS EA
FRicd ot il DI RER LR E AL BB N 28 5 1 U3 S 4% BN F G OREE,  45 6 IR Bk & g iE
ERRTANI - SCRAR B3 o £ 4 SR ) S SRR s [R)20 SR P i el AT 40P R LB % o FE At b, mTgk
— 454 PET-MRI 2B ELCRE L B D2/D3 %24k 5 R 5 tDCS RIS H57 B RUs A,
7 o 5P 5 0L B0, I A 285 20 9 QS e M 09 ) R T K 5 pp sl 0 1) S P [ e e il 4 . ki R <R
K- B - 0 F7 ZRIPARHELE, B S NG B0 PR IR 5O ) 2 AL 1) A 1 B0 () PP Y 3T

AT tDCS 1£ ADHD 877 1 B SR 7807 1) B AR A AE 2N GBI . B 58, W08 R B/
Bt tDCS WIS H, AR E . Wtk SR RRSEr A) A B AR A Gy T ORI s . B
FRN, AFEHESEAT i R ECAFRRIERZCR, KRN RGOV LS5 5 M2 7 2 A
KER, UMRAIRTT 7 R EIT 8. Hk, BHFLR % R& tDCS 5 HAMA T T A MERE R H . ¥ tDCS 51k
SN ZREs -G A% T R 2 0 AR R TT AR (28] IX PSR G TRYT SRS A W] LAIR = ADHD B35 HVE R I A1k
ITIIRE, R RENGETE A TTRE ), NN B F AL 2RI 7 2. fEICEERL b, ISR A T
BRESEHI AR AT UL tDCS 456, PR ARG BTG TT 7k [41]. WAk, Bl e TR0 M
Fithy ADHD (& ERFEAE T H i B . flhn, 254 tDCS i %s N IR 7 v] LAKR 3 55 5 1 S 2 30 1
R SE, UMRAIRIT ROR[42]. XA B RGTT 7 XM & TR IR EN, e s E s
EIRAVRITINE . Bea, ARSRIETFE 75 ZEEAT KRB BE LG fRES,  DARIE tDCS 7E ADHD JR77
MR A 22 AP . RFEA RCT 2k 1T LA BRI AS [F) 3 R4 tDCS [ B 22 5. i, ADHD f&
H R RR I L AV =N R MR E R, 0 KB, AR IRAS (DCS J7 80 K1
BHRFE(W PR . ERS. ADHD WEAYE), M AANMELLIG T A5

TFRZ Ft . RFEARMBENLN FORRE A B T — 2 W (DCS MG KN E, FF 8 HAE ADHD
TEIT HHET R AL R S IR IR i

gk BATR, tDCS 1E2% ADHD Q7 B—FUBi T8 I 1 RIEFIIHT S, (AL PR B v /g —
BRI AY, o FHEH AN PR S 1 R4 B AR AR X — 8 & &, A8 tDCS GRS B 47 Hu ik %5 T ADHD
B, MR RER 2 MR AL A . AEARRAIE T, A5 B ARG T S D A T AR VA T AE R T R
MR FR, DASEBAMEA. FERRILIEYT 1%, mZA&4RS ADHD &35 ARSI E .
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